Grabuare ArronauTicar LasoraToriEs

CALIFORNIA INSTITUTE OF TTECHNOLOGY

\
HIIIIIIIIIHI||IIIIIIIIIIIIIIIIIIIIIIIIII|||I|H|||IIIHIIIIIIIIIIIIHIIIIHIIHIIHIIIIIIIIIIllg

LITERATURE SURVEY g
on the =
BUCKLING OF CONICAL SHELLS

by Shigeo Kobayashi
January 1966 Grant No. NsG-18-59

T

A

_/

N OO 17 47 5 o A_‘TT GPO PRICE $

a1 ’ Ami;m// ) u/) CFSTI PRICE(S) $
Do M p T emeEs . obE )
ngﬂnén 'm7x? f{f.m? ‘cf"?aonv) Hard copy (HC) 3 O O
- , S S : o Microfiche (MF) . ﬁ’)/D
- 1853 July 65

Firestone Flight Sciences Laboratory
Guggenheim Aeronautical Laboratory

Karman Laboratory of Fluid Mechanics and Jet Propulsion

Pasadena




ILITERATURE SURVEY
on the
BUCKLING OF CONICAL SHELLS

by

Shigeo Kobayashi

January 1966

Prepared under Grant No. NsG-18-59

by

Graduate Aeronautical Laboratories
California Institute of Technology
Pasadena, California

for

National Aeronautics and Space Administration



LITERATURE SURVEY ON THE
BUCKLING OF CONICAL SHELLS
%
By Shigeo Kobayashi

California Institute of Technology

SUMMARY

In order to prepare a comprehensive review of the state of
the art of conical shell instability this literature survey was made.
The bibliography is arranged in alphabetical form and is then cate-
gorized according to loading conditions. Certain key equations used
by the authors are also indicated.

INTRODUCTION

Prior to setting up a research program on the buckling load
of conical shells, an extensive literature search was made. Eighty-
three (83) of these reports have beenreviewed and key information
from each has been tabulated. The remaining thirty (30) were not
available at the time of writing this report but will be reviewed when
they can be obtained. This survey is presented in the hope that it
will aid others contemplating research on conical shell stability to
find these reports of interest to them.

Assistant Professor, University of Tokyo; Visiting Research
Fellow, California Institute of Technology.
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CATEGORIES OF THE REFERENCES

| 1. Axial Compression
1.1 Axial Compression - Analysis
51, 20, 35, 41, 14, 45, 7, 36, 57, 33, 37, 38, 79
1.2 Axial Compression + Internal Pressure - Analysis
36, 46, 37, 38
1.3 Axial Compression - Experimental
16, 14, 17, 71, 39, 76, 81

1.4 Axial Compression + Internal Pressure -
\ Experimental

15, 5, 71, 39, 83

2. Bending
2.1 Pure Bending - Experimental
71
2.2 Transverse Shear and Bending - Experimental
16
2.3 Bending + Axial Compression - Experimental
5, 71
2.4 Bending + Internal Pressure - Experimental
71
2.5 Bending + Axial Compression + Internal Pressure
71
3. External Pressure
3.1 External Pressure - Analysis

68, 69, 26, 25, 3, 4, 20, 9, 34, 67, 30, 29, 11,
44, 28, 54, 18, 22, 24, 53, 62, 73, 80

13%

4

23

Total number of references.
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3.2 External Pressure + Axial Compression -
Analysis
20, 28, 54

3.3 External Pressure - Experimental

68, 10, 12, 40, 32, 71, 56, 60, 57, 31, 82

3.4 External Pressure + Axial Compression-
Experimental
71, 31, 82

Torsion

4.1 Torsion - Analysis

27, 21, 47, 57

4.2 Torsion + External Pressure - Analysis
57

4.3 Torsion + Axial Compression - Analysis
61, 76

4.4 Torsion - Experimental

16, 71, 60, 57, 61, 72, 76

4.5 Torsion + Internal Pressure - Ixperimental
72

4.6 Torsion + External Pressure - Experimental
60, 57

4.7 Torsion + Axial Compression - Experimental
61, 76

Thermal Buckling
5.1 | Thermal Buckling - Analysis
1. 12
5.2 Thermal Buckling - Experimental

1

11



10.

Creep Buckling
6.1 Creep Buckling - Analysis
| 65, 70
6.2 Creep Buckling - Experimental
70
Dynamic Buckling
7.1 Dynamic Buckling - Analysis
66, 77, 78
7.2 Dynamic Buckling - Experimental
77
Orthotropic
8.1 Orthotropic - Analysis
64, 55, 50, 58, 59, 2, 61, 63, 75
8.2 Orthotropic - Experimental
61, 59
Discussion on Equations
42, 13, 43, 6
Review

8, 49, 23
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